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Abstract
Background: The study aims to compare cross-national prevalence of psychotropic medication use in youth.
Methods: A population-based analysis of psychotropic medication use based on administrative claims data for
the year 2000 was undertaken for insured enrollees from 3 countries in relation to age group (0–4, 5–9, 10–14,
and 15–19), gender, drug subclass pattern and concomitant use. The data include insured youth aged 0–19 in the
year 2000 from the Netherlands (n = 110,944), Germany (n = 356,520) and the United States (n = 127,157).
Results: The annual prevalence of any psychotropic medication in youth was significantly greater in the US (6.7%)
than in the Netherlands (2.9%) and in Germany (2.0%). Antidepressant and stimulant prevalence were 3 or more
times greater in the US than in the Netherlands and Germany, while antipsychotic prevalence was 1.5–2.2 times
greater. The atypical antipsychotic subclass represented only 5% of antipsychotic use in Germany, but 48% in the
Netherlands and 66% in the US. The less commonly used drugs e.g. alpha agonists, lithium and antiparkinsonian
agents generally followed the ranking of US>Dutch>German youth with very rare (less than 0.05%) use in Dutch
and German youth. Though rarely used, anxiolytics were twice as common in Dutch as in US and German youth.
Prescription hypnotics were half as common as anxiolytics in Dutch and US youth and were very uncommon in
German youth. Concomitant drug use applied to 19.2% of US youth which was more than double the Dutch use
and three times that of German youth.
Conclusion: Prominent differences in psychotropic medication treatment patterns exist between youth in the
US and Western Europe and within Western Europe. Differences in policies regarding direct to consumer drug
advertising, government regulatory restrictions, reimbursement policies, diagnostic classification systems, and
cultural beliefs regarding the role of medication for emotional and behavioral treatment are likely to account for
these differences.
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Background
Increased psychotropic medication prevalence for youth
has been reported during the last decade in the UK, Ger-
many, Italy, Denmark, and the Netherlands, as well as in
the US. Drug subclasses that have increased the most have
been the selective serotonin reuptake inhibitor (SSRI)
antidepressants and the atypical antipsychotics [1-4].
There are, nonetheless, major cross-national differences in
psychotropic prevalence by drug class and subclass, gen-
der and age group [5].
The variability in US-European psychotropic medication
practice patterns reflects many differences such as diag-
nostic systems, practice guidelines, drug regulations,
decentralized private vs. centralized national health serv-
ice delivery systems, availability and financing of services
as well as cultural beliefs [6].
Social attitudes and regulatory restrictions have been sug-
gested as contributing factors [6-8]. Countries such as Ger-
many, France and Italy have major government
restrictions–in part due to the high costs of newer psycho-
therapeutic drugs and concerns about stimulant misuse.
Government reimbursement of services is more ample in
Europe. Nevertheless, US-European variations are well
studied regarding the extent of referrals to specialists [9],
test ordering [10], clinical preferences for the treatment of
coronary heart disease [11], common surgical procedures
[12], and Caesarean section birth deliveries [13]. With
respect to the sociology of medicine, each country may
imprint its own particular culture; in the US this reflects its
individualist and activist therapeutic mentality [14].
Aims of the study
The study aims to compare psychotropic drug use cross-
nationally among 3 Western countries. The outcome data
presented for the year 2000 were the prevalence of stimu-
lant, antipsychotic and antidepressant medication and
any psychotropic use in youth aged 0–19 years from 2
major European countries and the US. Drug class data
from each country were compared with respect to total
prevalence and were stratified by age and gender.
Methods
Administrative claims data for youth aged 0–19 years
enrolled in selected large health insurance systems in the
Netherlands, Germany and the US were examined for the
year 2000. Claims records were organized with patient as
the unit of analysis and duplicate records were removed.




were derived from pharmacy dispensing files from the
Inter-Action database (IADB.nl). The IADB comprises all
prescriptions from approximately 400,000 people in
north-eastern Netherlands. This database includes all pre-
scriptions regardless of prescribing specialty, insurance, or
reimbursement status, apart from OTC drugs. Youth aged
0 through 19 numbered 110,944 during 2000.
German data
were derived from individual level prescription data from
the Gmuender ErsatzKasse (GEK), one of about 270 dif-
ferent statutory health insurance companies in Germany.
Nearly 90% of the 82 million German inhabitants are
members of a statutory health insurance company.
Although many such companies are quite small and rep-
resent only regional participation, the GEK comprises 1.6
million members located in all regions of Germany. The
data from the GEK are representative of the 72 million
Germans who are enrolled in a statutory health insurance
company (SHIC). The data file for this analysis comprised
356,520 enrollees who were less than 20 years old in
2000.
United States data
were derived from administrative claims files from a nar-
rowly defined population of youth whose family income
(upper limit is twice the federal poverty limit) qualified
them for inclusion in the state-Children's Health Insur-
ance Program (s-CHIP) of a mid-Atlantic state. This pop-
ulation is similar to US privately insured children in terms
of age distribution, race and family composition but mod-
erately lower in parental education and employment.
Nevertheless, s-CHIP and privately insured children are
largely similar in health status [15]. During the year 2000,
s-CHIP comprised 127,157 youth. Both prescription files
and enrollment data were used in the analysis.
Measures
Annual prevalence was defined as the dispensing of 1 or
more prescriptions for a psychotropic drug during the
study year (2000) per 100 enrolled youth. Prevalence was
stratified by age and gender. Nine classes of psychotropic
drugs included: antidepressants, antipsychotics, alpha-
agonists, anxiolytics, hypnotics, lithium, antiparkinso-
nian agents, anticonvulsant-mood stabilizers and stimu-
lants. Antidepressant subclasses included selective
serotonin reuptake inhibitors (SSRI), tricyclic antidepres-
sants (TCA) and other antidepressants. Antipsychotic sub-
classes included atypical and conventional antipsychotics.
Stimulants included methylphenidate and amphetamine
products. Anticonvulsant-mood stabilizers (ATC-MS)
included carbamazepine, divalproex/valproic acid, lamo-
trigine, gabapentin and topiramate. Cross-national com-
parisons of any psychotropic medication use presents a
challenge, in that anticonvulsant-mood stabilizers are
used far more commonly in the US for psychiatric pur-
poses than in Europe. Unfortunately, the study data did
not have diagnoses available on indications for their use.Child and Adolescent Psychiatry and Mental Health 2008, 2:26 http://www.capmh.com/content/2/1/26
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Consequently, to improve the validity of anticonvulsants
for mood stabilizer use, we restricted the analysis to ATC-
MS users who additionally had one or more psychotropic
classes in the study year, thereby excluding those most
likely to receive these medications for the treatment of sei-
zure disorder. Concomitant drug use refers to combina-
tions of medications used concurrently and the analysis
compared monthly combination drug dispensing within
3 time frames: 1 year, 3 months and 1 month, to assess the
effect of each time frame on the prevalence of co-prescrip-
tion. As in the prevalence of any psychotropic medication
use, concomitant use with ATC-MS data was adjusted by
excluding individuals who had ATC-MS dispensed but no
other psychotropic medications during the study year.
Analysis
The cross-sectional analysis describes the total, age-and
gender-specific prevalence across three countries. The age
and gender distributions of the enrolled youth (denomi-
nator) were adjusted applying the direct standardization
method and using the 2000 US census population esti-
mates as the standard population [16]. This adjustment
corrects for the imbalanced age distribution caused by the
US data with its higher proportion of 0–4 year olds and
permits fair comparison across countries. Annual preva-
lence and the 95% confidence intervals (Cls) estimated by
the exact method [17] are presented. Confidence intervals
at the 95% level for these standardized total estimates
were obtained by the Chiang method [18]. Prevalence
ratios were calculated to compare countries and the 95%
CIs for ratios were based on the method of Dawson and
Trapp [19]. The frequency of concomitant use was calcu-




Table 1 presents the study population of youth from the
US, the Netherlands, and Germany by age group and gen-
der. The total number of enrollees in 2000 was 127,157
(US), 110,994 (Netherlands) and 356,520 (Germany).
Youth 0–4 years of age represented 51.7% of the US
enrollees, 24.7% of the Dutch and 21.0% of the German
enrollees. To address this disparity, prevalence data were
adjusted to the distribution by age group of youths in the
US 2000 census.
Data in Table 2 show the rank order of annual prevalence
use of any psychotropic by country as 6.7% (US), 2.9%
(Netherlands), and 2.0% (Germany). The prevalence dif-
ferences are reflected in the prevalence ratio analyses
which show that US usage was 2.27 (CI = 2.22, 2.32) and
3.33 (CI = 3.27, 3.40) times more likely than Dutch and
German usage, respectively. Dutch usage was significantly
greater than German usage [prevalence ratio of 1.47 (CI =
1.44, 1.51)]. The one year prevalence of receiving one or
more of any psychotropic during 2000 was highest in all
countries at ages 10–14 years for males and ages 15–19 for
females. German youth led the 0–4 year-old rank order of
prevalence of any psychotropic (1.63%), while Nether-
lands and US rates were equivalent (0.9%).
Table 3 illustrates that there was a limited but disparate
use of lithium (< .01% in German, 0.01% in Dutch and
0.15% in US youth) and antiparkinsonian agents (0.01%
in German and Dutch and 0.05% in US youth). Anxiolytic
use was greater in Dutch youth than in German and US
youth, respectively: 0.73% compared to 0.41% and
0.49%. Hypnotic use was twice as common in Dutch
youth compared with US but scarcely used in German
youth (0.09%). There was a wide disparity across coun-
tries in alpha-agonist use which was 9-fold and 120-fold
more common in US youth than in Dutch and German
youth, respectively.
Antipsychotic prevalence in the countries assessed for year
2000 is presented on Table 4. In rank order, the preva-
lence of antipsychotics was 0.76% (US), 0.51% (Nether-
lands), and 0.34% (Germany). Though the total
antipsychotic cross-national prevalence differences were
relatively modest, Germany's prevalence was strikingly
different in three respects. Atypical antipsychotics repre-
sented only 5% of the total in Germany, but 48% in the
Netherlands and 66% in the US. The antipsychotic gender
ratio (M:F) was distinctly lower in Germany (1.4:1) com-
pared to the Netherlands (3.2:1) and the US (2.8:1). Fur-
Table 1: Age and gender characteristics for enrolled youth in 3 countries during 2000
US Netherlands Germany
Age (yr) Male Female Total Male Female Total Male Female Total
0–4 33,419 32,316 65,735 14,069 13,295 27,364 38,473 36,774 75,247
5–9 13,016 12,492 25,508 13,296 12,806 26,102 45,236 43,055 88,291
10–14 9,828 9,601 19,429 13,246 13,140 26,386 52,185 49,710 101,895
15–19 7,117 9,374 16,485 15,580 15,512 31,092 46,784 44,303 91,087
Total 63,374 63,783 127,157 56,191 54,753 110,944 182,678 173,842 356,520Child and Adolescent Psychiatry and Mental Health 2008, 2:26 http://www.capmh.com/content/2/1/26
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thermore, among 0–4 year olds, German youth had the
highest antipsychotic prevalence (0.64%), followed by
the Netherlands (0.10%), and the US (0.07%), a stark
reversal of the leading usage trend observed in other drug
classes, e.g. antidepressants and stimulants.
As shown in Table 5, the prevalence of stimulants for
youth was 4.3% in the US, 1.2% in the Netherlands, and
0.7% in Germany. Stimulant prevalence peaked in all
three countries at ages 10–14 years. In 0–4 year-olds, the
US stimulant prevalence was 0.5%, 10–25 times higher
than that of the two Western European countries. The
stimulant gender ratio (M:F) in the US was 3.4:1, whereas
it was 5.3:1 to 4.8:1 in Germany and the Netherlands. In
the US, methylphenidate and amphetamine compounds
were prescribed equivalently, whereas in the two Western
European countries, over 95% of prescribed stimulant use
was for methylphenidate.
Table 6 presents the antidepressant prevalence for youth
cross-nationally. In rank order, the prevalence for 2000
was 2.7% (US), 0.5% (Netherlands), and 0.2% (Ger-
many).
In Germany and the Netherlands, 15–19 year olds were
over 3 times more likely to utilize antidepressants than
10–14 year olds, whereas in the US the 15–19 year old
group use was only 28% higher than in the younger aged
group. In the US, only 14.8% of those on antidepressants
were prescribed the TCA antidepressant subclass, whereas
the proportion for TCAs was 48% in the Netherlands and
73% in Germany.
Table 2: Prevalence per 100 and 95% CIs for the use of any psychotropic drug during the year 2000
US (n = 127,157) Netherlands (n = 110,944) Germany (n = 356,520)
Age(yr) Male Female Total* Male Female Total* Male Female Total*
0–4 1.21 0.52 0.88 1.00 0.71 0.86 1.86 1.38 1.63
1.10–1.34 0.45–0.61 0.87–0.88 0.84–1.18 0.58–0.87 0.85–0.87 1.73–2.00 1.26–1.51 1.62–1.63
5–9 11.95 4.38 8.25 3.99 1.30 2.68 2.85 1.19 2.04
11.39–12.52 4.03–4.75 8.25–8.26 3.66–4.33 1.11–1.52 2.67–2.69 2.69–3.00 1.09–1.30 2.04–2.04
10–14 14.16 5.97 10.17 5.38 1.95 3.71 3.37 1.33 2.38
13.48–14.87 5.5–6.46 10.16–10.18 5.00–5.78 1.72–2.2 3.70–3.72 3.22–3.53 1.23–1.44 2.37–2.38
15–19 7.62 6.30 6.98 4.35 4.44 4.40 1.75 2.12 1.93
7.01–8.26 5.82–6.82 6.97–6.99 4.04–4.68 4.12–4.78 4.39–4.40 1.63–1.87 1.99–2.26 1.93–1.93
Total* 8.87 4.35 6.66 3.72 2.11 2.94 2.47 1.50 2.00
8.86–8.87 4.34–4.35 6.66–6.67 3.72–3.73 2.11–2.12 2.94–2.94 2.47–2.47 1.5–1.51 2.00–2.00
*Totals were adjusted to the child and adolescent population of the US 2000 census by the direct standardization method.
Table 3: Prevalence per 100 and 95% CIs for the use of six* selected psychotropic drugs during the year 2000
US (n = 127,157) Netherlands (n = 110,944) Germany (n = 356,520)
Male Female Total* Male Female Total* Male Female Total*
Alpha-Agonist 0.74 0.18 0.47 0.07 0.02 0.05 0 0 0
0.62–0.86 0.14–0.22 0.43–0.51 0.05–0.1 0.01–0.03 0.03–0.07 0–0.01 0–0.3 0–0.03
Lithium 0.18 0.13 0.15 0 0.01 0.01 0 0 0
0.08–0.25 0.06–0.21 0.07–0.23 0–0.02 0–0.02 0–0.02 0–0 0–0.01 0–0.1
Anxiolytic 0.51 0.47 0.49 0.65 0.81 0.73 0.4 0.42 0.41
0.46–0.58 0.41–0.54 0.42–0.55 0.6–0.74 0.74–0.92 0.68–0.81 0.36–0.44 0.38–0.46 0.38–0.44
Hypnotic 0.15 0.17 0.16 0.35 0.32 0.33 0.08 0.11 0.09
0.12–0.2 0.14–0.21 0.14–0.21 0.31–0.41 0.27–0.4 0.3–0.39 0.07–0.09 0.1–0.14 0.07–0.13
Antiparkinsonian 0.07 0.04 0.05 0.01 0.01 0.01 0.01 0.01 0.01
0.03–0.09 0.01–0.07 0.02–0.07 0–0.02 0–0.02 0.01–0.02 0.01–0.02 0–0.02 0.0–0.02
ATC-MS 1.03 0.49 0.77 0.36 0.38 0.37 0.39 0.37 0.38
0.94–1.12 0.42–0.54 0.72–0.84 0.32–0.42 0.32–0.43 0.33–0.41 0.37–0.43 0.35–0.41 0.37–0.41
*Of the 9 classes comprising “any psychotropic prevalence”. Data on antipsychotics, stimulants and antidepressants are shown in Tables 4, 5 and 6, 
respectively.
*Totals were adjusted to the child and adolescent population of the US 2000 census by the direct standardization method.Child and Adolescent Psychiatry and Mental Health 2008, 2:26 http://www.capmh.com/content/2/1/26
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Concomitant psychotropic patterns
To assess concomitant therapy in 3 time frames, 1-month
(April 2000), 3-month (April through June) and 12-
month time periods were used to measure the one-month
co-occurrence of psychotropic classes for youth in the US
dataset. There was a linear increase in co-occurring use as
the time period widened: 19.2%, 23.9% and 27.0%. For
the present study, the most conservative approach,
(monthly co-occurrence) was adopted to avoid exagger-
ated estimates. Combinations were assessed from the fol-
lowing classes: stimulants, antidepressants, anxiolytics/
hypnotics, alpha-agonists, antipsychotics, anticonvulsant-
mood stabilizers and lithium. Of the 1908 medicated
youth in the US group, concomitant therapy (defined as
monthly co-occurrence) applied to 19.2% and ranged
from pairs (n = 279), triplets (n = 80), quadruplets (n = 7)
to 6 drug classes (n = 1). The leading pairs were stimulants
with antidepressants (33.7%) and stimulants with alpha-
agonists (18.3%). Dutch concomitant use was substan-
tially less common: 8.5% had combined therapy almost
entirely as pairs (77/80), of which stimulants and antipsy-
chotics were the leading combination. German concomi-
tant use affected only 5.9% of medicated youth and the
use was entirely pairs except for one triplet. Since the bulk
(62%) of the German combinations involved anticonvul-
sant-mood stabilizer and an anxiolytic/hypnotic, it is not
possible to determine the extent of seizure disorder treat-
ment. The other German pairs were ranked as follows:
stimulant and antipsychotic (8.9%), anticonvulsant-
mood stabilizer and antipsychotic (7.6%) and stimulant
and anticonvulsant-mood stabilizer (6.3%). Concomi-
tant use with anticonvulsant-mood stabilizers affected
5.8% (110/1908) of US medicated youth, 1.9% (18/937)
of medicated Dutch youth and 4.6% (62/1358) of medi-
cated German youth.
Discussion
The major finding of this cross-national prevalence study
of psychotropic medications prescribed for youth is that
the US prevalence exceeds Western European prevalence
Table 4: Prevalence per 100 and 95% CIs for the use of antipsychotics during the year 2000
US (n = 127,157) Netherlands (n = 110,944) Germany (n = 356,520)
Age (yr) Male Female Total* Male Female Total* Male Female Total*
0–4 0.11 0.02 0.07 0.14 0.05 0.10 0.74 0.53 0.64
0.08–0.15 0.09–0.45 0.06–0.07 0.09–0.22 0.02–0.11 0.09–0.10 0.65–0.83 0.45–0.60 0.63–0.64
5–9 1.04 0.20 0.63 0.76 0.16 0.47 0.29 0.16 0.23
0.87–1.23 0.13–0.30 0.62–0.64 0.62–0.92 0.10–0.24 0.46–0.47 0.24–0.34 0.12–0.20 0.22–0.23
10–14 1.57 0.56 1.08 1.26 0.29 0.79 0.27 0.14 0.21
1.33–1.83 0.42–0.73 1.07–1.09 1.08–1.47 0.21–0.4 0.78–0.79 0.22–0.31 0.11–0.18 0.20–0.21
15–19 1.60 0.80 1.21 0.85 0.45 0.66 0.30 0.32 0.31
1.32–1.92 0.63–1.00 1.20–1.22 0.71–1.00 0.35–0.57 0.65–0.66 0.26–0.36 0.27–0.38 0.31–0.31
Total* 1.10 0.40 0.76 0.76 0.24 0.51 0.39 0.28 0.34
1.09–1.10 0.40–0.40 0.75–0.76 0.76–0.77 0.24–0.24 0.51–0.51 0.39–0.40 0.28–0.28 0.34–0.34
*Totals were adjusted to the child and adolescent population of the US 2000 census by the direct standardization method.
Table 5: Prevalence per 100 and 95% CIs for the use of stimulants during the year 2000
US (n = 127,157) Netherlands (n = 110,944) Germany (n = 356,520)
Age (yr) Male Female Total* Male Female Total* Male Female Total*
0–4 0.76 0.20 0.49 0.08 0.02 0.05 0.02 0.01 0.02
0.67–0.86 0.15–0.25 0.48–0.49 0.04–0.14 0.00–0.05 0.04–0.06 0.01–0.04 0.00–0.03 0.01–0.02
5–9 10.72 3.68 7.29 2.86 0.63 1.77 1.74 0.40 1.09
10.19–11.26 3.36–4.03 7.28–7.29 2.58–3.16 0.50–0.78 1.76–1.78 1.62–1.87 0.34–0.46 1.08–1.09
10–14 11.43 3.16 7.40 3.57 0.59 2.12 2.37 0.48 1.45
10.80–12.07 2.82–3.53 7.39–7.41 3.26–3.9 0.46–0.73 2.11–2.12 2.24–2.50 0.42–0.55 1.45–1.45
15–19 2.75 0.59 1.70 1.17 0.22 0.71 0.42 0.06 0.25
2.39–3.16 0.44–0.76 1.69–1.71 1.01–1.35 0.15–0.31 0.70–0.71 0.36–0.48 0.04–0.09 0.24–0.25
Total* 6.52 1.94 4.29 1.95 0.37 1.18 1.16 0.24 0.71
6.52–6.53 1.94–1.95 4.29–4.29 1.95–1.96 0.37–0.37 1.18–1.18 1.16–1.16 0.24–0.24 0.71–0.71
*Totals were adjusted to the child and adolescent population of the US 2000 census by the direct standardization method.Child and Adolescent Psychiatry and Mental Health 2008, 2:26 http://www.capmh.com/content/2/1/26
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for overall psychotropic use and that drug class rates differ
cross-nationally. While US stimulant and antidepressant
use far exceeded the rates in Western Europe, the rates
between the countries for antipsychotic use were less dis-
parate. Findings from published studies from various
Western European countries generally match the preva-
lence reports for the 3 major psychotropic classes (stimu-
lants, antidepressants and antipsychotics) in Germany
and the Netherlands as detailed below.
Broad cross-national trends
In a review of 10 Medline reports of published studies of
prevalence of psychotropic medications prescribed for
youth in Western European countries during the period
from 1999 to 2002, there was general agreement on their
low rates of use of psychotropic medications in youth rel-
ative to published reports of US utilization [4,20-29].
Stimulant prevalence was particularly low in France
(0.05%) [20], but relatively higher (1.0%) in the Nether-
lands. Consistent with previous findings, antidepressant
use is more common in the US. In a four-country antide-
pressant analysis, use of more than one antidepressant
during the year 2000 was approximately four times more
frequent in US youth (21.3%) than in Dutch (5.9%), Ger-
man (5.4%), and Danish (5.6%) youth [27]. The striking
antidepressant subclass pattern of the present study shows
SSRIs represent nearly two-thirds of antidepressant use in
US and Dutch youth, but less than one-quarter of German
antidepressant use. The prevalence of antipsychotics in
youth aged 0–4 ranged from 0.13% in Italy [24] to 0.5%
in the Netherlands [29]. Generally, these antipsychotic
prevalence findings closely matched those of this study,
indicating that US youth -compared to Western Europe-
ans-have a far higher prevalence of stimulants and antide-
pressants, but a less disparate prevalence of
antipsychotics. Patterns for less commonly used psycho-
tropic medications were remarkably similar across the 3
countries for lithium, alpha-agonists and antiparkinso-
nian agents but Dutch usage led the other countries in
anxiolytic and hypnotic use. In the following sections,
several factors that influence the utilization of psycho-
tropic drugs across countries are presented.
Regulatory differences
Amphetamines are seldom prescribed in Western Europe.
In fact, they were not allowed to be prescribed in France
[20,30], Spain [31], and Italy [30], at the time of this
study. Government cost restrictions in Europe have also
cut down on the use of expensive drugs, particularly with
respect to patent-protected antipsychotics and antidepres-
sants [1,32]. These year 2000 patterns may be expected to
change as recent European data suggest [30].
Diagnostic classification differences
The International Classification of Diseases (ICD-10) is
now generally used for diagnostic purposes in Western
Europe. This fact can influence the frequency of diagnosis
and through that to treatment. For example, the diagnosis
of hyperkinetic disorder in the ICD is more stringent than
that of attention deficit hyperactivity disorder (ADHD) in
the US based on the Diagnostic and Statistical Manual
(DSM) criteria [33,34]. However, there is evidence that
conduct disorder is more readily diagnosed in the UK
using the ICD than in the US with the DSM [35]. The US
trend of increasing bipolar diagnosis in children and ado-
lescents [36] does not reflect European practice [37].
Drug class preferences
The common use of phenothiazine products in German
youth aged 0–4 may be due to its medical usage for anti-
histaminic effects or to induce sleep, and not for psychiat-
ric indications. In the US, several phenothiazines, e.g.
promethazine, have antihistaminic properties which have
been used to treat allergy and cold symptoms, but these
Table 6: Prevalence per 100 and 95% CIs for the use of antidepressants during the year 2000
US (n = 127,157) Netherlands (n = 110,944) Germany (n = 356,520)
Age (yr) Male Female Total* Male Female Total* Male Female Total*
0–4 0.14 0.06 0.10 0.02 0.02 0.02 0.03 0.00 0.02
0.10–0.19 0.04–0.09 0.10–0.10 0.00–0.06 0.01–0.07 0.02–0.02 0.01–0.05 0.00–0.01 0.01–0.02
5–9 2.24 0.74 1.51 0.30 0.09 0.20 0.13 0.09 0.11
1.99–2.50 0.59–0.90 1.50–1.52 0.22–0.41 0.05–0.16 0.19–0.20 0.10–0.17 0.06–0.12 0.11–0.11
10–14 4.67 3.26 3.98 0.57 0.30 0.44 0.18 0.09 0.14
4.26–5.11 2.91–3.64 3.97–3.99 0.45–0.71 0.22–0.41 0.43–0.44 0.14–0.22 0.07–0.12 0.13–0.14
15–19 5.03 5.21 5.12 1.16 1.74 1.44 0.29 0.58 0.43
4.53–5.56 4.77–5.68 5.11–5.13 1.00–1.34 1.54–1.96 1.44–1.45 0.24–0.34 0.51–0.65 0.43–0.43
Total* 3.06 2.34 2.71 0.52 0.54 0.53 0.16 0.19 0.17
3.06–3.07 2.34–2.34 2.71–2.71 0.52–0.52 0.54–0.54 0.53–0.53 0.16–0.16 0.19–0.19 0.17–0.18
*Totals were adjusted to the child and adolescent population of the US 2000 census by the direct standardization method.Child and Adolescent Psychiatry and Mental Health 2008, 2:26 http://www.capmh.com/content/2/1/26
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drugs are classified separately and were not assessed as
psychotropic uses. That may not be the case in Europe.
Similarly, in Sweden during the late 1970s and early
1980s, 10% of youth had received prescriptions for neu-
roleptic drugs before their 5th birthday for sedative/hyp-
notic use [38]. The use of antidepressants varies by
physician specialty depending on the setting and type of
insurance. In year 2000, the prevalence of prescribed stim-
ulant medication for 0–4 year-olds in Western Europe was
quite low [UK (0%), Germany (0.02%), Netherlands
(0.05%)] in relation to the US (0.49%) [39].
Co-medication patterns
Use of multiple medications, i.e., having two or more pre-
scribed psychotropic medications during a one year
period, was rare in the Netherlands in 1999 compared to
the US [21]. In the current study, US concomitant use was
2 or 3 times more common than in Dutch and German
youth, respectively.
Access to physician specialties
General practitioners prescribe most of the psychotropic
drugs in Western Europe. In the US, pediatricians pre-
scribe most of the stimulants for youth [40], whereas psy-
chiatrists prescribe most of the antipsychotics [41]. In
France, the first prescription of a stimulant must be writ-
ten by a specialist. The general practitioner can continue
stimulant prescribing, but only for a maximum period of
one year [20]. The number of child psychiatrists per capita
in Western Europe is low compared to the rate in the US
[35], which presumably also accounts for some prescrib-
ing differences.
Limitations
Several limitations should be noted: 1) These data are
cross-sectional in nature, covering one year, which do not
permit time trend analyses. Future studies should address
changing patterns over time. 2) Diagnostic information
was not available so that it is unclear if antidepressants
were prescribed for depression, anxiety, obsessive com-
pulsive disorder or other indications. 3) US direct-to-con-
sumer prescription drug advertising and professional
journal advertising may contribute to increased awareness
and utilization of medication to treat emotional and
behavioral conditions in children. 4) There is no informa-
tion on reimbursement patterns. 5) Access to medical spe-
cialists differs. 6) The US data were based on the s-CHIP
Medicaid data from one state and have limitations as a
representative US dataset, but adjustments were made to
improve generalizability, e.g. prevalence of use rates were
adjusted for the greater proportion of 0–4 year-olds in s-
CHIP. 7) The analysis of the major psychotropic drug
classes in this study did not include certain commonly
used over the counter (OTC) drugs that are not generally
recognized as important. Examples include St. John's
Wort–used prominently in Germany for the treatment of
depression [1] and the extensive use of anxiolytics and
hypnotics for adolescents in many European regions [22].
Conclusion
Prominent differences in psychotropic medication preva-
lence patterns for youth exist between the US and Western
Europe and within Western Europe. Understanding these
differences should help clarify and hopefully improve our
understanding of the various influences on psychotropic
drug treatment.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
LTWJ, KJ, GG and JMZ provided data and participated in
the design and analysis of the study. JFG and SCV pro-
vided computerized data management and statistical
analysis. JMZ and DJS drafted the manuscript. JMF and
LTWJ provided critical review.
Acknowledgements
Sarah D Hundley contributed creative persistence and excellence in pre-
paring the final manuscript.
References
1. Fegert JM, Kolch M, Zito JM, Glaeske G, Janhsen K: Antidepressant
use in children and adolescents in Germany.  J Child Adolesc Psy-
chopharmacol 2006, 16:197-206.
2. Middleton N, Gunnell D, Whitley E, Dorling D, Frankel S: Secular
trends in antidepressant prescribing in the UK, 1975–1998.  J
Public Health Med 2001, 23:262-267.
3. Wong IC, Murray ML, Camilleri-Novak D, Stephens P: Increased
prescribing trends of paediatric psychotropic medications.
Arch Dis Child 2004, 89:1131-1132.
4. Zito JM, Safer DJ, dosReis S, Gardner JF, Magder L, Soeken K, Boles
M, Lynch F, Riddle MA: Psychotropic practice patterns for
youth: a 10-year perspective.  Arch Pediatr Adolesc Med 2003,
157:17-25.
5. Scheffler RM, Hinshaw SP, Modrek S, Levine P: The global market
for ADHD medications.  Health Affairs 2007, 26:450-457.
6. Vitiello B: An international perspective on pediatric psychop-
harmacology.  International Review of Psychiatry 2008, 20:121-126.
7. Simeon JG, Wiggins DM, Williams E: Worldwide use of psycho-
tropic drugs in child and adolescent psychiatric disorders.
Progress In Neuro-Psychopharmacology & Biological Psychiatry 1995,
19:455-465.
8. Frances C, Hoizey G, Millart H, Trenque T: Paediatric methylphe-
nidate (Ritalin) restrictive conditions of prescription in
France [Letter to the Editor].  Br J Clin Pharmacol 2004,
57:115-116.
9. Forrest CB, Majeed A, Weiner JP, Carroll K, Bindman AB: Referral
of children to specialists in the United States and the United
Kingdom.  Arch Pediatr Adolesc Med 2003, 157:279-285.
10. Epstein AM, Hartley RM, Charlton JR, Harris CM, Jarman B, McNeil
BJ: A comparison of ambulatory test ordering for hyperten-
sive patients in the United States and England.  JAMA 1984,
252:1723-1726.
11. Ayanian JZ, Quinn TJ: Quality of care for coronary heart disease
in two countries.  Health Affairs 2001, 20:55-67.
12. McPherson K, Wennberg JE, Hovind OB, Clifford P: Small-area var-
iations in the use of common surgical procedures: an inter-
national comparison of New England, England, and Norway.
N Engl J Med 1982, 307:1310-1314.
13. Sheehan KH: Caesarean section for dystocia: a comparison of
practices in two countries.  The Lancet 1987, 1:548-551.Publish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
Child and Adolescent Psychiatry and Mental Health 2008, 2:26 http://www.capmh.com/content/2/1/26
Page 8 of 8
(page number not for citation purposes)
14. Starr P: The Social Transformation of American Medicine New York:
Basic Books Inc; 1982. 
15. Byck GR: A comparison of the socioeconomic and health sta-
tus characteristics of uninsured, State Children's Health
Insurance Program-eligible children in the United States
with those of other groups of insured children: implications
for policy.  Pediatrics 2000, 106:14-21.
16. Curtin LR, Klein RJ: Direct standardization (age-adjusted death
rates).  Healthy People 2000 Stat Notes 1995:1-10 [http://ori
gin.cdc.gov/nchs/data/statnt/statnt06rv.pdf].
17. Tobi H, Berg PB vanden, Berg L deJong-vanden: Small proportions:
what to report for CIs?  Pharmacoepidemiology and Drug Safety
2005, 14:239-247.
18. Chiang CL: Standard error of the age-adjusted death rate.  US
Dept HEW: Vital Statistics Special Reports 1961, 47:271-285.
19. Dawson B, Trapp RG: Basic and Clinical Biostatistics 3rd edition. New
York: McGraw Hill; 1994. 
20. Frances CF, Guilhem-Germain D, Hoizey G, Lamarque V, Millart H,
Trenque T: Methylphenidate: a survey from spontaneous
reporting in France.  Pharmacoepidemiology and Drug Safety 2002,
11:S231-S294.
21. Schirm E, Tobi H, Zito JM, Berg LT De Jong-van den: Psychotropic
medication in children: a study from the Netherlands.  Pediat-
rics 2001, 108:e25.
22. Mancini J, Thirion X, Masut A, Saillard C, Pradel V, Romain F, Pastor
MJ, Coudert C, Micallef J: Anxiolytics, hypnotics, and antide-
pressants dispensed to adolescents in a French region in
2002.  Pharmacoepidemiology and Drug Safety 2006, 15:494-503.
23. Murray ML, de Vries CS, Wong ICK: A drug utilisation study of
antidepressants in children and adolescents using the Gen-
eral Practice Research Database.  Arch Dis Child 2004,
89:1098-1102.
24. Percudani M, Barbui C, Fortino I, Petrovich L: Worrying patterns
of out-patient psychotropic drug prescribing in children and
adolescents.  Psychother Psychosom 2005, 74:189-190.
25. Clavenna A, Bonati M, Rossi E, De Rosa M: Increase in non-evi-
dence based use of antidepressants in children is cause for
concern (letter).  BMJ 2004, 328:711-712.
26. Schmidt-Troschke SO, Ostermann T, Melcher D, Schuster R, Erben
CM, Matthiessen PF: The use of methylphenidate in children:
analysis of prescription usage based in routine data of the
statutory health insurance bodies concerning drug prescrip-
tions.  Gesundheitswesen 2004, 66:387-392.
27. Zito JM, Tobi H, Berg LT De Jong-van den, Fegert JM, Safer DJ, Janh-
sen K, Hansen DG, Gardner JF, Glaeske G: Antidepressant preva-
lence for youths: a multi-national comparison.
Pharmacoepidemiology and Drug Safety 2006, 15:793-798.
28. Zito JM, Safer DJ, Fegert JM, Tobi H, Janhsen K, Glaeske G, Menis M,
Ryu J: Neuroleptic prevalence for youths: a multi-national
comparison.  Poster presented at the annual meeting of the American
Academy of Child and Adolescent Psychiatry Toronto 2005.
29. Hugtenburg JG, Heerdink ER, Egberts ACG: Increased psycho-
tropic drug consumption by children in the Netherlands dur-
ing 1995–2001 is caused by increased use of methylphenidate
by boys.  Eur J Clin Pharmacol 2004, 60:377-379.
30. Knellwolf A, Deligne J, Chiarotti F, Auleley G, Palmieri S, Boisgard CB,
Panei P, Autret-Leca E: Prevalence and patterns of methylphe-
nidate use in French children and adolescents.  Eur J Clin Phar-
macol 2008, 64:311-317.
31. Criado Alvarez JJ, Romo Barrientos C: Variability and tendencies
in the consumption of methylphenidate in Spain. An estima-
tion of the prevalence of attention deficit hyperactivity dis-
order.  Revista de Neurologia 2003, 37:806-810.
32. Andretta M, Ciuna A, Corbari L, Cipriani A, Barbui C: Impact of
regulatory changes on first- and second-generation antipsy-
chotic drug consumption and expenditure in Italy.  Social Psy-
chiatry and Psychiatric Epidemiology 2005, 40:72-77.
33. Swanson JM, Sergeant JA, Taylor EJ, Sonuga-Barke S, Jensen PS,
Cantwell DP: Attention-deficit hyperactivity disorder and
hyperactive disorder.  Lancet 1998, 351:429-433.
34. Tripp G, Luk SL, Schaughency EA, Singh R: DSM-IV and ICD-10: A
comparison of the correlates of ADHD and hyperkinetic dis-
order.  J Am Acad Child Adolesc Psychiatry 1999, 38:156-164.
35. Thomsen PH, Kurita H: International perspectives.  In Pediatric
Psychopharmacology: Principles and Practice Edited by: Martin A, Scahill
L, Charney DS, Leckman JF. New York: Oxford University Press;
2003:746-755. 
36. Moreno C, Laje G, Blanco C, Jiang H, Schmidt AB, Olfson M:
National trends in the outpatient diagnosis and treatment of
bipolar disorder in youth.  Arch Gen Psychiatry 2007, 64:1032-1039.
37. Holtmann M, Bolte S, Poustka F: Rapid increase in rates of bipo-
lar diagnosis in youth: "true" bipolarity or misdiagnosed
severe disruptive behavior disorders? [Letter to the Editor].
Arch Gen Psychiatry 2008, 65:477.
38. Rasmussen F, Smedby B: Life table methods applied to use of
medical care and of prescription drugs in early childhood.  J
Epidemiol Community Health 1989, 43:140-146.
39. Zito JM, Safer D, Fegert J, Berg L deJong-vanden, Janhsen K, de Vries
CS, Glaeske G, Gardiner JC: Stimulant treatment prevalence: a
cross-national comparison. Poster presented at the NCDEU
annual meeting, Boca Raton, FL, June 14 2006.  Journal of Child
and Adolescent Psychopharmacology 2006, 16(6):650-651.
40. Zarin DA, Tanielian TL, Suarez AP, Marcus SC: Treatment of
attention-deficit hyperactivity disorder by different physi-
cian specialties.  Psychiatric Services 1998, 49:171.
41. Patel NC, Crismon ML, Hoagwood K, Johnsrud MT, Rascati KL, Wil-
son JP: Physician specialty associated with antipsychotic pre-
scribing for youths in Texas Medicaid program.  Med Care
2006, 44:87-90.